T his paper examines post-adoption behavior (continued adoption versus discontinuance) within the context of online service use. Innovation diffusion theory is used as a theoretical framework to extend information technology adoption research to the case of post-adoption behavior. This theory is used to formulate 11 research hypotheses distinguishing discontinuers from continuing adopters and exploring reasons behind their discontinuance (replacement versus disenchantment). These hypotheses were then empirically tested using data collected from a field survey of online service users. Our results indicate that potential discontinuers can be discriminated from continued adopters based on their sources of influence (external and interpersonal), perceived service attributes (usefulness and compatibility), service utilization, and network externality (complementary product usage), during their time of initial adoption. We also found that later adopters are more likely to discontinue due to disenchantment than replacement, and are more influenced by interpersonal sources and utilize the service less during their adoption period than replacement discontinuers. Implications for research and practice are drawn.
Introduction
The use of commercial online information services has increased dramatically over the last decade, as consumers seek easier and more convenient access to information on the Internet. According to a recent IntelliQuest survey, the online subscriber base worldwide in July 1997 was 51 million, as compared to 35 million reported in July 1996 (Picarelle 1997), and projected to grow annually at the rate of 55 percent until the year 2001 (Deck 1997) . However, there has been little evidence of brand loyalty in this industry, with many subscribers switching to competitors' services or discontinuing their subscription altogether. An Inteco survey found that in August 1995, the total number of service cancellations among five leading online service firms was 9.4 million, compared to 8.1 million active users at that time (Carl 1995) .
Discontinuance is of primary concern for online service firms for at least three reasons. First, their effective subscriber base, and hence their market share and revenues, at any time period are functions of both the number of new subscriptions (initial adoption) and number of discontinuers in that period (Rust and Zahorik 1993) . Second, evidence shows that negative interpersonal influence of service discontinuers is generally more persuasive than positive interpersonal influence, and it could trigger further discontinuance by other subscribers while preventing new adopters from subscribing (e.g., Arndt 1967 , Mizerski 1982 , Mahajan et al. 1984 , Oliver 1997 , despite positive influence from other sources (Reichheld and Sasser 1990) . Third, acquiring new customers is more expensive for online service firms than retaining existing customers because of the search costs associated with identifying new customers, start-up costs involved in setting up new accounts, and time spent by customer service and technical support personnel in initiating new customers to the service. However, while a few prior studies have examined users' initial adoption of online services (e.g., Wang et al. 1996) , little or no attention has been devoted to studying their post-adoption behaviors (i.e., continued adoption or discontinuance).
This paper has two goals. First, we examine individual characteristics and perceptual beliefs related to online services that can help distinguish potential discontinuers from continuing adopters. Second, we explore discontinuers' motives for service discontinuance, namely replacement and disenchantment, and identify the characteristics of discontinuers that fit into each group. If discontinuers can indeed be distinguished from continued adopters, results of this study will help online service firms identify potential discontinuers before they discontinue and understand the rationale for their discontinuance. These individuals can then be targeted with special incentive schemes (e.g., promotions) and programs (e.g., training, learning aids) that can improve their chances of retention.
The rest of the paper proceeds as follows. Section 2 discusses the relevance of the discontinuance phenomenon for the online services industry. The third section uses innovation diffusion literature to build a theory of discontinuance and derives 11 research hypotheses for empirical testing. Section 4 describes a field survey of online service users used for testing the above hypotheses. Section 5 presents statistical techniques used for data analysis and results of the analysis, and § 6 provides a discussion of these results. The final section outlines the study's implications and suggests avenues for further research.
Discontinuance in the Online Services Industry
Online services offer a combination of proprietary and open Internet-based content (e.g., news, weather, sports), features (e.g., software downloads, financial research data), and services (e.g., e-mail, bulletin boards, web access) to individual and business users. These services have been in existence since at least 1979, when Compuserve was founded. Since then, the market for such services and number of service firms have both proliferated, the overall industry growing at a phenomenal rate of 55 percent annually (Deck 1997) . According to the International Data Corporation (1997), the market for online services, which was only $916 million in 1996, is expected to grow to $12.2 billion by the year 2000. A 1997 Price Waterhouse survey found that this growth in the online services market is coming at the cost of the traditional media such as television and print. One-third of surveyed users indicated that they replaced television viewing with online media, while a slightly lesser fraction used online services to displace books, newspapers, or magazines. This sociological shift in human behavior is not only deserving of research in its own right but also draws attention to a new form of IT service (subscription-based service) that has received little attention in prior information systems research.
An online service is an subscription-based IT service, where the initial cost of setting up the service is minimal and adopters pay a flat charge or a usage-based fee every month for using the service. This cost structure is different from that of IT products (e.g., spreadsheets) or conventional IT services (e.g., system development projects), where adopters incur a large, initial cost in acquiring the product or service and minimal operating costs thereafter. Adoption of such products or services is risky because it tends to lock-in adopters once the initial adoption decision is made, and subsequent discontinuance might involve a significant sunk cost (initial purchase price for products and termination fee for services). In contrast, subscription-based services are less risky in that they do not require a large initial investment and can be discontinued at any time without a sunk cost. Many service firms offer free trial periods and other incentive schemes to further mitigate adoption risks. While the initial adoption decision is very important in the case of IT products and conventional services, post-adoption behavior (continued adoption or discontinuance) assumes greater importance for subscription-based IT services.
The relevance of examining post-adoption behavior will become increasingly apparent as the online service industry matures and the total subscription base starts to flatten. Recent data suggest that this may be the case in the United States. A 1996 Inteco study revealed that U.S. households accessing online services dropped over a five-month period from 9.8 million in May 1996 to 8.7 million in September 1996. While some of this decline could be attributed to users moving from proprietary online services to open and more accessible Internet Service Providers such as UUNet, Netcom, and AT&T (Newsbytes 1997) , many online service users are beginning to switch to alternative servicesa phenomenon referred to as churn in the trade literature (FIND/SVP 1997). For instance, of the 6.7 million online service users in August 1995, only 2.5 million had remained with their original service (Carl 1995) . During this time, about 3.5 million subscribers canceled their subscription to Prodigy, almost double the company's subscription base at that time; Compuserve experienced 2.1 million cancellations compared to 1.2 million subscriptions; and America Online had 2.9 million cancellations compared to 3.4 million subscriptions. Two years later, these trends can still be observed today. Of an estimated 40.6 million total subscribers in 1997, FIND/SVP (1997) attributed 9.3 million to the churn, leaving 31.3 million people as continuing users. The persistence of discontinuance over time and service firms casts some doubt on the growth potential of the online service industry and might explain why profitability still remains elusive for online service firms despite their remarkable growth over the last several years.
Why do subscribers discontinue their subscriptions to online services? The Inteco study revealed that 26 percent of subscribers discontinued because of high costs, 15 percent because they were generally unimpressed by the service, and 11 percent because they did not have enough time to utilize the service. Moreover, despite enhanced content, improved access, and easier interface, consumer satisfaction with online services continues to decline. An Odyssey survey found that the percentage of users who felt that America Online's service was excellent or very good fell from 26 percent in January 1997 to 18 percent in July 1997. Corresponding declines for Compuserve was from 13 percent to 7 percent, for Prodigy was 13 percent to 9 percent, and for Microsoft Network was 20 percent to 18 percent (Wong 1997) . As service firms design innovative programs to attract new customers, it is becoming apparent that their efforts to build a viable subscriber base could be seriously undercut by their inability to retain existing customers. In the next section, we employ innovation diffusion theory to understand subscribers' post-adoption behavior, build a profile of discontinuers, and investigate their reasons for discontinuance.
Theory and Research Hypotheses
Since post-adoption behavior is largely an unexplored area in information systems research, we use information technology adoption research as the starting point for our analysis. Much of this research has been informed by innovation diffusion theory (e.g., Brancheau and Wetherbe 1991, Moore and Benbasat 1991) . We employ theoretical insights from this theory to explore the nature and causation of post-adoption behavior. Rogers (1995) and others have offered theoretically and empirically sound distinctions between two categories of adopters-earlier and later adopters-based on their time of adoption within their social systems. While earlier adopters are primarily influenced by mass media and other forms of external influence (also called heterophilous influence) in making their initial adoption decision, later adopters rely more on interpersonal information (homophilous or internal influence) (Barnett 1953 , Granovetter 1973 , Lekvall and Wahlbin 1973 , Rogers 1995 . It is the activation of homophilous influence networks (i.e., interpersonal communication) among members of a social system that causes the cumulative diffusion pattern to "take off," thereby lending it its characteristic S-shape (Bass 1969 , Midgley 1976 , Rogers 1995 .
Adopter Classification and Discontinuance
This conceptualization is consistent with the notion of innovativeness put forth by Midgley and Dowling (1978, p. 236) as "the degree to which an individual is receptive to new ideas and makes innovation decision independently of the communicated experience of others." That is, earlier adopters depict greater levels of innovativeness or ability to form informed judgments about an innovation independent of the communicated experience of others than later adopters (Carlson and Grossbart 1984) .
In attempting to link adopter classification to postadoption behavior, let us examine why online service subscribers might choose to discontinue their service at a later date. There is evidence that a significant proportion (over 60 percent) of subscribers discontinue their service because of dissatisfaction with the service (Keaveney 1995). Several quality-satisfaction studies on services conclude that satisfaction is an extremely important element of long-term service loyalty, and perceptions of poor service quality and dissatisfaction often trigger discontinuance behavior (Bitner 1990 , Boulding et al. 1993 , Brown et al. 1993 , Cronin and Taylor 1992 , Teas 1993 ). This behavior is further motivated by the low initial investment and low switching costs of such services.
The innovation diffusion literature holds that dissatisfaction is more common among later adopters than among earlier adopters. Dissatisfaction is a direct function of the expectation-reality gap, i.e., inability of adopters to achieve expected levels of benefits from the service. This could be a result of unrealistically high expectations, inability to utilize the service properly, or both. Earlier adopters have more realistic expectations of a service because their initial adoption decision is based on a rational assessment of the service's costs and benefits. In addition, their superior technological and cognitive skills enable them to utilize the service more extensively. Hence, the expectation-reality gap is less for earlier adopters, providing them with less opportunity for dissatisfaction with the service and subsequent discontinuance. In contrast, later adopters may have unrealistically high expectations of a service (because their expectations are based on the opinions of others, rather than the result of a rational decision making process), generally lack the skills or resources to utilize the service extensively, and are more likely to be dissatisfied with the service. As Rogers (1995, p. 187-188) states: [Disenchantment] seems to be more common among later adopters than among earlier adopters, who have more education and understanding of the scientific method, so they know how to generalize the results of an innovation to its full scale use. Later adopters have fewer resources, which may either prevent adoption or cause discontinuance because the innovations do not fit their limited financial position.
Based on these arguments and empirical evidence presented by Deutschmann and Havens (1965) , Leuthold (1967) , and Rogers (1995) , we can conclude that earlier adopters are less likely to discontinue online services than later adopters. This is an important premise (which we test later) underlying our extension of innovation diffusion theory from adoption to postadoption behaviors. Since discontinuance is generally more prevalent among later adopters than earlier adopters, we argue that discontinuers are more likely to depict the characteristics of later adopters. Such characteristics can be classified under: (1) communication influence, (2) service utilization, (3) perceived service attributes, and (4) network externalities. We examine each of these issues in turn and build relevant hypotheses for subsequent testing.
Communication Influence
Since expectation-reality gap is a primary motivation underlying post-adoption behavior, an in-depth examination of what constitutes this gap is in order. The first constituent of this gap is the setting of expectations by adopters, which can be directly linked to the dominant communication influences. Combining the innovation diffusion argument that later adopters rely more on interpersonal influence and less on external sources while making their initial adoption decision compared to earlier adopters, and our initial premise that later adopters are more likely to discontinue than earlier adopters, we can argue that potential discontinuers are more likely to depend on interpersonal influence and less on external influence during their initial adoption decision.
To explore the rationale behind this argument, we need to examine how earlier and later adopters differ with respect to their initial adoption decision process. Earlier adopters have limited or no access to the base of prior adopters, and must hence depend on external sources of information (e.g., mass media) for making their initial adoption decision. However, these individuals generally possess the cognitive and intellectual abilities required to process external information and form rational judgments of online services, independent of the communicated influence of others. Though advertisement and other mass media might indeed be biased in favor of service firms, earlier adopters typically factor in such biases in their adoption decision process. Reliance on external information and independent judgment making abilities help earlier adopters form more realistic expectations of a service. This leads to a smaller expectation-reality gap, less dissatisfaction, and less discontinuance. Furthermore, the effort invested in the initial adoption decision process increases their commitment to the subscribed service.
In contrast, later adopters have greater access to prior (earlier) adopters and hence do not need to process external information quite as much. Initial adoption decisions for these individuals are primarily based on experiences of prior adopters communicated via interpersonal channels rather than being the outcome of a rational decision making process. Increased reliance on others' opinions leaves later adopters vulnerable to disappointment and dissatisfaction (if the innovation does not work out as expected), which may subsequently lead to discontinuance. We therefore propose the following hypotheses. 
Utilization Level
The second component of the expectation-reality gap is adopters' ability to realize expected benefits via appropriate utilization of their subscribed online service. Innovation diffusion theory suggests that earlier adopters, by virtue of their superior technological skills and ability to mobilize effort and resources to learn the innovation, are able to utilize it better than later adopters. This finding has been consistently reported across multiple product and service categories, such as food and personal care products (Taylor 1977) and computers and computer services (Danko and MacLachlan 1983, Dickerson and Gentry 1983) . Since continuing adopters reflect the characteristics of earlier adopters, they can be expected to utilize the service more completely than discontinuers. Greater utilization, in conjunction with realistic expectations, will reduce the expectation-reality gap for earlier adopters, reducing their motivation to discontinue. In addition, the time and effort invested by these individuals in learning how to use the service act as a sunk cost, dissuading them from discontinuing that service in favor of an alternative service unless the latter service is vastly superior. In contrast, later adopters may lack the technological and cognitive skills and access to resources required for complete service utilization, which in turn may lead them to discontinue at the slightest setback. Hence: Hypothesis H3. Discontinuers of online services utilize the service less extensively during their initial adoption period than continuing adopters.
Perceived Innovation Attributes
Given that later adopters are more likely to discontinue online services compared to early adopters, we can expect a parallelism between earlier adopters and continuing adopters and between later adopters and discontinuers, with respect to innovation attributes, as perceived by adopters during their initial adoption decision. Innovation diffusion theory links initial adoption decisions to five innovation-specific attributes: (1) usefulness (relative advantage): the degree to which an innovation is perceived as providing greater benefits than the one it supersedes; (2) ease of use (inverse of complexity): degree to which it is perceived as being simple to understand and use; (3) compatibility: degree to which it is consistent with the adopter's values, experiences, and needs; (4) trialability: degree to which the innovation can be experimented with prior to confirmation; and (5) observability: degree to which results of its use can be observed by adopters (Rogers 1995) . Empirical research indicate consistent positive associations between the first three attributes and diffusion (e.g., Fliegel and Kivlin 1966 , Ostlund 1974 , Zaltman et al. 1973 , Tornatzky and Klein 1982 . Trialability and observability are not very relevant in the current context, given that most online service firms provide a free pre-subscription trial period for potential adopters to experiment with their service and examine the results of its use. Hence, usefulness, ease of use, and compatibility are examined in this study as predictors of post-adoption behaviors.
An online service that is perceived as being more useful, easy to use, and compatible is likely to gain wider acceptance among the adopter population. As demonstrated by Rogers (1995) and others, different adopters perceive these attributes differently, based on their knowledge, understanding, and prior experience, even if the underlying service is the same. Earlier adopters generally view online services as being more useful, easy to use, and compatible with their work habits than later adopters, by virtue of their active experimentation with the service and extensive prior usage, and are hence motivated to continue using the service for a longer duration. Earlier adopters and continuing adopters are therefore expected to covary in their perceptions of all three innovation attributes. Since later adopters are more likely to be discontinuers, service perceptions of discontinuers can be expected to reflect that of later adopters. Therefore:
Hypothesis H4. Discontinuers of online services perceive the service as being less useful during their initial adoption decision than continuing adopters.

Hypothesis H5. Discontinuers of online services perceive the service as being less easy to use during their initial adoption decision than continuing adopters
Hypothesis H6. Discontinuers of online services perceive the service as being less compatible with their work habits during their initial adoption decision than continuing adopters.
Network Externalities
A related but less-examined innovation attribute is network externality, referring to extraneous elements (outside the control of individual adopters) impacting adoption and post-adoption behaviors. One such externality is the availability of complementary products that can help reduce nonmonetary costs associated with using online services. Researchers (e.g., Conner and Rumelt 1991) observe that nonmonetary cost of adoption is significant for a relatively complex and hard-to-learn innovation such as computer software, and might significantly exceed the monetary value of the innovation itself. Complementary products, such as user guides, "how-to" books, and tutorials marketed by independent third-party vendors, can reduce these nonmonetary costs substantially (i.e., reduce the perceived complexity associated with the service) and thereby enhance initial adoption while decreasing subsequent discontinuance. Individuals using complementary products may also realize synergistic effects resulting from the combined utilization of all complementary products, which might provide further motivation against its discontinuance. It is therefore reasonable to expect that continuing adopters will use complementary products more during their initial adoption period compared to discontinuers.
Hypothesis H7. Discontinuers of online services rely less on complementary products during their initial adoption decision than continuing adopters.
Reasons for Discontinuance
The innovation diffusion literature (e.g., Rogers 1995) suggests that individuals discontinue an innovation for at least two reasons: to replace it with another innovation perceived as being better than the first (replacement), or because of dissatisfaction with the innovation (disenchantment). This distinction is important because disenchanted discontinuers, unlike replacement discontinuers, are more likely to initiate negative word-of-mouth (interpersonal) influence, which could dissuade subsequent potential adopters from joining the service and prompt existing adopters to discontinue the service. The overall effect of such negative interpersonal influence on the potential adopter base could seriously undermine any mass media (e.g., advertising) efforts on the part of online service firms to attract new customers or retain existing ones. Please note that the replacement-disenchantment typology is concerned only with the primary reason for discontinuance. It is quite possible for a disenchantment discontinuer to discontinue using a service and then, subsequent to the discontinuance decision, adopt another service. Hence both replacement and disenchantment discontinuers will contribute to the level of churn in the industry.
Later adopters are more likely to experience disenchantment than earlier adopters. This is so because expectation-reality gap is generally higher for later adopters, because their initial adoption decisions typically are based on unrealistic expectations disseminated via interpersonal opinions, and they lack the skills and resources to utilize the service extensively. Though these adopters might switch to alternative services, the problems of unrealistic expectations and underutilization of the service will remain, which might later contribute to disenchantment with the new service and further discontinuance.
Earlier adopters are expected to discontinue services less frequently than later adopters, and any such discontinuance (albeit limited) is likely to be the result of replacement rather than disenchantment. As argued earlier, earlier adopters are less likely to be disenchanted because their initial adoption decision was based on a cognitive assessment of the service, based on external information. These individuals typically play the role of boundary spanners in their social environments, continuously scanning the external environment for innovations that can be of value to them and their peers and informing others of the same (Rogers 1995) . Their reliance on external information sources and their boundary-spanning role makes them uniquely positioned to identify alternative services as they become available. Further, their technological and cognitive skills and independent judgment making ability helps them to rationally compare alternative services and to understand if any alternative service is indeed superior to their existing service. Hence, their decision to discontinue is contingent on locating a superior alternative service, so replacement is the primary motivation for discontinuance among earlier adopters.
From the above discussion, it seems logical that the characteristics of replacement discontinuers should reflect those of earlier adopters, while the characteristics of disenchantment discontinuers should mirror those of later adopters. Therefore, replacement discontinuers are expected to adopt online services earlier, rely more on external influence and less on interpersonal influence while making their initial adoption decision, and utilize the service more fully than disenchantment discontinuers. Hence we propose the following. 
Research Methodology
This section describes the field survey of online service users employed to empirically test the research hypotheses outlined earlier. It is organized in two parts: data collection and instrument construction and validation.
Data Collection
Empirical data for hypotheses testing were collected via a field survey. Data collection was performed in three stages. First, a mailing list of current and past subscribers was obtained from a major online service firm. This company provided us with the user name, actual name, mailing address, initial adoption date, and discontinuance date (if applicable) for all subscribers whose user names started with the letter "M" (a randomly selected letter), who subscribed to this service between 1984 and 1995. This initial list consisted of over 200,000 names, of which 28,000 names were selected randomly using a computer program. Individuals who had discontinued within a month of subscription (the free trial period) were eliminated from this list. This list achieved a useful first step in identifying discontinuers from continuing adopters of this service. Note that the former group could have switched to an alternative service or discontinued use of all online services.
Second, postcards were mailed to 500 randomly selected continuing adopters and 500 discontinuers. The postcards were aimed at validating respondents' subscription history: their initial adoption dates (month and year), total adoption duration (from the date of first adoption until their final discontinuance or date of the survey), and number of times switched (from the date of first adoption until the date of the survey).
Respondents were also asked if they were willing to participate in a subsequent four-page survey on their use of online services. A reminder was sent to nonrespondents 15 days later, followed by a second reminder after another 15 days. One hundred forty-three postcards reached incorrect addresses and were returned by the postal service. Of the rest, 443 individuals returned the postcards, for a response rate of 52%. This sample consisted of 214 continuing adopters and 229 discontinuers. The high response rate can be partially attributed to the fact that the postcards asked only four short and direct questions (e.g., specific dates) (see the appendix). Preliminary analysis on this data set revealed pre-1990 adopters (i.e., earlier adopters) discontinued online services an average of 1.00 times per year, compared to 4.19 times per year for post-1990 adopters. A difference of means tests found these discontinuance frequencies to be significantly different (two-tailed tstatistic: 18.08; p Ͻ 0.01). Moreover, we found significant correlation between adopters' year of adoption (measured continuously) and switching frequency, measured as the number of times the individual switched services (correlation coefficient: 0.66; p Ͻ 0.01). This result would suggest that as the year of adoption increased, switching frequency also increased. These results confirmed our initial premise that later adopters discontinue more frequently than earlier adopters.
Finally, a four-page survey questionnaire was mailed out to each of the 443 voluntary participants, followed by two reminders at intervals of 15 days. One hundred forty-five questionnaires were returned, for a 32% response rate. The final sample consisted of 69 continuing adopters and 76 discontinuers. These data were used for testing the 11 hypotheses described earlier. Sample demographics, listed in Table 1 , indicate that the subject sample was similar to the general population of IT users and typical online service users.
Instrument Construction and Validation
Ten constructs were measured in this study, as described below. Scales for all constructs are reproduced in the appendix and their psychometric properties summarized in Table 2 . Interconstruct correlations are listed in Table 3 .
Time of Adoption.
In the questionnaire, respondents were asked the approximate month and year in which they first adopted an online service. The purpose was to distinguish earlier from later adopters and to use that information for predicting discontinuance. The month/year adoption date was converted into a continuous number by coding January 1984 (the first data point in the sample) as 1, February 1984 as 2, . . . , January 1985 as 13, . . . , and December 1995 as 144. The rationale behind this coding was that we wanted to measure time as a continuous variable for purposes of data analysis and felt that the year of adoption alone would not provide adequate variance for our analysis.
Sources of Influence. This dimension was conceptualized as the relative influence of external and interpersonal information sources on respondents' initial adoption decisions. Following innovation diffusion theory, external sources were defined as including mass media, advertising, and other marketing-related sources, and interpersonal sources were defined as word-of-mouth influence from friends, relatives, and others (Lekvall and Wahlbin 1973, Rogers 1995) . A third category termed other was also included to allow for influence sources not within either category. Subjects were asked to distribute 100 points among the three categories in order to determine the relative influence of each source on their adoption and postadoption behaviors. Other (non-Likert) constructs employed:
External influence, interpersonal influence, and replacement versus disenchantment discontinuer were measured using single-item measures.
Continuing adopter versus discontinuer was measured from fill-in items.
Utilization was a product of two fill-in variables.
Perceived Innovation Attributes. Three innovation attributes-usefulness (relative advantage), ease of use (inverse of complexity), and compatibility-were measured in this study as predictors of discontinuance. Each attribute was measured using multiple-item perceptual scales taken from Parthasarathy (1995) and was worded such that it related to subjects' perceptions during their initial adoption decisions. Psychometric testing of these variables, conducted using 145 users of online services (both continuing adopters and discontinuers), revealed Cronbach alphas of 0.90, 0.93, and 0.81 for usefulness, ease of use, and compatibility, respectively, attesting to the reliabilities of these scales. Factor loadings of individual items on their hypothesized construct ranged from 0.67 to 0.94, and variance extracted from each scale ranged from 65 to 84%, demonstrating their construct validities (see Table 2 ). Utilization Level. Subjects' overall utilization of online services was conceptualized as a function of frequency and duration of use. Frequency of use was measured as the average number of times respondents used the service per month, while duration of use was defined as the average duration in minutes they interacted with the service per session. Each item was measured on a scale of 1 to 5, and their product was used as a composite utilization score. Utilization scores ranged from 1 to 25, with a high score indicating very high service utilization.
Network Externality. This scale was measured using five items developed by Parthasarathy (1995) . Each item was measured on a seven-point Likert scale, and items are presented in the appendix. Parthasarathy (1995) reported a Cronbach alpha of 0.89; the present study found a reliability of 0.83. Factor loadings ranged from 0.48 to 0.87, attesting to the convergent validity of the scale.
Discontinuer Type. A three-item categorical measure was used to identify whether service discontinuers belonged to the replacement or disenchantment category. The first item identified replacement discontinuers, while the second and third items collectively identified disenchantment discontinuers. Of the 76 discontinuers in this study, 45 belonged to the disenchantment category and 26 to the replacement category. Five individuals did not respond to this item.
Data Analysis and Results
Two statistical techniques were used to test the 11 hypotheses. Hypotheses H1 through H7 were tested using Multiple Discriminant Analysis (MDA), while H8 through H11 were tested using one-way Multivariate Analysis of Variance (MANOVA). 
Discontinuers versus Continuing Adopters
Hypotheses H1 through H7 discriminated between adopters and discontinuers (in terms of influences sources, utilization, etc.); these hypotheses were tested using MDA. MDA is an appropriate statistical technique when the dependent variable is categorical and independent variables are continuous. The technique identifies how well independent variables can collectively predict membership in the dependent classification (i.e., discriminate between dependent groups). As Hair et al. (1995, p. 182) state, "discriminant analysis involves deriving a variate, the linear combination of the two (or more) independent variables that will discriminate best between a priori defined groups." In this study, the categorical a priori dependent variable consisted of discontinuers and continuing adopters as its classification. The independent variables were external influence, interpersonal influence, utilization level, perceived usefulness, perceived ease of use, perceived compatibility, and network externality. Respondents were asked to provide their perceptions of independent variables during their initial adoption, rather than during discontinuance (see survey questionnaire in the appendix).
Results of the analysis are presented in Table 4 . The multivariate discriminant function was significant at p Ͻ 0.001, confirming the ability of the seven independent variables to collectively discriminate between continuing adopters and discontinuers (the dependent classification). The predictive validity of the discriminant function was also assessed by comparing the overall hit ratio (77.70%), with the proportional chance criterion (50.41%) and a maximum chance criterion (54.48%). The maximum chance criterion measures the percentage of respondents in the larger of the two discriminant groups and represents the minimum hit rate to establish predictive validity. As a rule of thumb, the classification accuracy reflected in the overall hit ratio should be at least 25% higher than the proportional chance criterion for adequate predictive power (Hair et al. 1995) . The hit ratio in this study (77.70) far exceeded a classification percentage of 56.71 (25% greater than 50.41), thereby reflecting both significant and substantive levels of classification accuracy. As an additional test of the predictive power of the discriminant model, Press's Q-value was calculated as 24.01, considerably higher than the 6.63 value required for statistical significance at the 0.01 level.
As indicated in Table 4 , most hypotheses were supported at 0.05 significance level, the only exceptions being utilization (weakly supported, p Ͻ 0.10) and ease of use (not supported, p Ͼ 0.10). H1 and H2 were both supported at p Ͻ 0.05, confirming that discontinuers indeed relied less on external influences and more on interpersonal influence during their initial adoption decision than continuing adopters. H3, relating utilization to post-adoption behavior, was weakly supported at p Ͻ 0.10, lending some support to the notion that discontinuers utilized the online service less than continuing adopters. H4 was supported at p Ͻ 0.001, suggesting that discontinuers perceived the service to be less useful while making their initial adoption decision compared to continuing adopters. However, H5 was not supported, i.e., continuing adopters did not perceive the service to be significantly easier to use than discontinuers. H6 and H7, however, were both supported at p Ͻ 0.001, confirming that continuing adopters perceived the service to be more compatible with their lifestyles and that they were more influenced by network externality (i.e., complementary product usage) than discontinuers.
Replacement versus Disenchantment
Discontinuers Hypotheses H8 though H11 were tested using oneway MANOVA. The purpose of these hypotheses was to determine if replacement and disenchantment discontinuers differed with regard to their time of initial adoption, their communication influence (external versus interpersonal) and their utilization level. The dependent variables were time of adoption (measured continuously), external influence, interpersonal influence, and utilization while the independent variable was discontinuer type: replacement versus disenchantment (categorical).
Results of the MANOVA are presented in Table 5 . The overall MANOVA was significant at p Ͻ 0.001 irrespective of whether Pillai's, Hotelling's, or Wilks' tests were used. This confirmed that the two independent groups (replacement and disenchantment) were significantly different with respect to at least one of the dependent variables. Additional post-hoc tests were conducted to determine the source of this variance. Our analysis found weak support for H8 (p Ͻ 0.1), which stated that replacement discontinuers were more likely to be earlier adopters than disenchantment discontinuers. However, contrary to expectations, we found no significant support for H9, which contended that replacement discontinuers were more likely to be influenced by external influence sources (e.g., mass media) than disenchantment discontinuers. H10 and H11, which hypothesized that disenchantment discontinuers were more influenced by interpersonal influence sources than replacement discontinuers (H10) and utilized the service less (H11), were both strongly supported (p Ͻ 0.001). Potential reasons and implications for these results are explored in the next section.
Discussion
This paper had two goals. First, we wanted to discriminate between discontinuers and continuing adopters based on their individual characteristics during their initial adoption decision. The purpose of this analysis was to generate a psychographic profile of discontinuers that can help online service firms identify potential discontinuers before they actually discontinue. Second, this paper examined differences between two types of discontinuers: replacement and disenchantment discontinuers. The purpose was to identify underlying motives for discontinuance among different adopter groups, which will help service firms tailor appropriate retention strategies for each group.
Toward these goals, innovation diffusion theory was used as the conceptual framework for understanding discontinuance. Research hypotheses formulated using this theory were tested using data collected from a field survey. Results of the study provide overall support for both research issues, as discussed next.
Profiling Potential Discontinuers
Our preliminary finding confirmed that later adopters discontinue at a significantly greater rate than earlier adopters, a notion consistent with the scant literature on discontinuance (e.g., Bishop and Coughenour 1964, Leuthold 1967 ). This suggests that later adopters and discontinuers might share certain characteristics that can be used to predict their post-adoption behavior. If service firms can indeed identify potential discontinuers before they discontinue, they can target those individuals with appropriate retention-based strategies. H1 through H7 were devoted to the task of building a psychographic profile of typical discontinuers.
Results of our analysis confirm that discontinuers rely less on external influence and more on interpersonal influence than continuing adopters while forming their initial adoption decisions (H1, H2). Combining H2 and H10, we find that these individuals are more easily disenchanted (H10) and hence more likely to discontinue (H2). This finding should be of concern to service firms given that when purchasing services (as opposed to tangible goods), a vast majority of consumers (later adopters) consciously seek advice from friends and peers, have greater confidence in interpersonal sources, and are more influenced by these sources (Murray 1991). Such overwhelming reliance on interpersonal influence could have a negative impact on service firms' subscriber base by increasing the likelihood of discontinuance.
Though marginal, discontinuers utilized the online service less extensively than continuing adopters (H3). This is consistent with diffusion studies, where earlier adopters are reported to be higher utilizers of products and services than later adopters. This finding is also in consonance with satisfaction theory, in that greater experience with the service and its fuller utilization should lead to the formation of presumably positive attitudes that would be resilient to occurrences of service failure (Oliver 1997) . Since temporary failures are inevitable in any service industry (and particularly for online services), service firms should encourage more usage as a means of increasing familiarity and forming positive attitudes that can sustain continued adoption despite temporary setbacks. This reinforces the need for service firms to invest in user training, providing free airtime, and designing innovative means of enhancing usage as strategies for improving customer retention.
Results of our study indicate that perceived usefulness and compatibility (H4 and H6), measured at the time of initial adoption, can be significant predictors of subsequent discontinuance behavior. The fact that these service attributes influence both subscribers' initial adoption and post-adoption behaviors has strong managerial implications. Perceived usefulness can be influenced strongly by advertisements, training programs, and customer service programs directed at helping the adopter understand the service's full capability. Perceived compatibility may be influenced by providing interfaces to other content (e.g., educational services for children, brokerage services for investors) that can help subscribers relate the service to their everyday activities.
Unexpectedly, we did not find ease of use to be a significant predictor of post-adoption behavior (H7). Prior technology acceptance model based research (Davis et al. 1989 ) suggests ease of use as an important decision variable in the initial adoption decisions; our study found that this variable did not have a continuing impact on subsequent discontinuance decisions, at least for online service users. The observed nonsignificance might be an artifact of the evolution of the service industry. Online services have increasingly become more user friendly over the past decade, with simpler graphical interfaces (replacing earlier textual interfaces), more extensive document indexes, and more powerful search engines. This increased user friendliness might have countered less technological sophistication on the part of later adopters in a way such that ease of use no longer plays a significant role in adopters' decision to discontinue a service. This nonsignificance makes intuitive sense; as all services become easier to use over time, the effect of their initial ease of use (or lack of it) on user behavior (i.e., discontinuance) becomes inconsequential.
H7 confirmed that intended use of complementary products (network externality) during the initial adoption process is a significant predictor of future discontinuance. A likely reason for this is that discontinuers might fail to take advantage of network benefits (complementary product offerings), and hence the service is less valuable to them. This leads to lower utilization, greater expectation-reality gap, and subsequent discontinuance. In addition, use of complementary products reduces nonmonetary costs of adoption by making the service easier and quicker to learn, thereby facilitating adopters' continued adoption decisions. Service firms can greatly reduce nonmonetary costs of adoption and chances of discontinuance by providing users with adequate documentation (e.g., easy-tounderstand users manual), answers to frequently asked questions, and on-screen help (Shurmer 1993) .
Understanding Reasons for Discontinuance
The purpose of H8 through H11 was to go beyond profiling discontinuers to examining potential reasons for discontinuance. Two such reasons, namely replacement and disenchantment, identified from innovation diffusion theory (Rogers 1995) , were the focus of our investigation in this area.
Why distinguish between the two motives for discontinuance? Evidence (e.g., Oliver 1995) suggests that disenchanted consumers are likely to initiate negative interpersonal influence that could outweigh any positive interpersonal or external influence (e.g., advertisements) on the firm's subscriber base. Service firms must therefore take proactive steps to prevent such negative interpersonal influence via user education, technical support, and programs designed to enhance service utilization. On the other hand, replacement discontinuers (typically earlier adopters) are not likely to generate negative interpersonal influence and will have less impact on the subscriber base. This effect can be countered by enhancing the content and value of the online service among premium users.
Our study found that earlier adopters are more likely to be replacement discontinuers than disenchantment discontinuers (H8), although this relationship was weaker than expected (p Ͻ 0.10). Combined with our initial premise that earlier adopters are less likely to discontinue an online service than later adopters (empirically validated earlier), this result suggests that: (1) earlier adopters are less likely to be discontinuers; and (2) if earlier adopters indeed choose to discontinue, their discontinuance is generally not borne of disenchantment (dissatisfaction) with the existing service but because of the availability of an alternative and superior service. As mentioned earlier, earlier adopters are less likely to be disenchanted because their initial adoption decision was based on a rational and independent evaluation of the service. On the other hand, their reliance on external information sources (e.g., mass media) and independent judgment making ability make them more aware of alternative services and more receptive to superior services. By the same token, later adopters are more likely to discontinue, and their discontinuance is a result of their disenchantment with the service rather than locating a better service.
Though disenchantment discontinuers were more influenced by interpersonal information during their initial adoption decision than replacement discontinuers (H10), the two groups did not differ significantly with respect to external influence (H9). This leads us to believe that disenchantment among service users may not necessarily result from their inability or disinclination to process external information. Rather, the proportional impact of interpersonal influence vis-à-vis external influence is so substantial that it may have a continuing effect on their subsequent post-adoption decisions. In other words, interpersonal influence may heavily outweigh external influence in their discontinuance decision.
Finally, we found replacement discontinuers to utilize the service more fully during their adoption period than disenchantment discontinuers (H11). Lower utilization on the part of disenchantment discontinuers suggests that their dissatisfaction with the service may have been caused by their inability or disinclination to utilize the service, leading to a large expectation-reality gap. If expectations were higher, dissatisfaction would be caused by disappointment, resulting in less interest and less utilization. If, however, the service was more complex than expected, disenchantment would be caused by inability to use the service, once again leading to lower utilization.
Implications and Future Research
This study represents a careful and systematic effort to building a theory of post-adoption behavior and testing it within the context of online services. Hypotheses tested in this study are meant to be illustrative rather than exhaustive and are expected to stimulate further research in this area. Implications of the study findings and potential avenues for future research are suggested next.
Implications for Practice
This study points out the importance of customer retention strategies (i.e., reducing discontinuance) as effective means of maintaining the subscriber base, market share, and overall revenues of online service firms. Managers of these firms should realize that retaining existing subscribers is more important than acquiring new subscribers, because negative interpersonal influence generated by disenchanted discontinuers is more persuasive than any positive interpersonal or external influence and could lead to overall loss of subscriber base, despite advertising and other marketing efforts on part of service firms.
In keeping with the overall goal of reducing discontinuance, our study built a psychographic profile of discontinuers that can help service firms identify potential discontinuers based on their perceptions of the service during their initial adoption decision (usefulness, compatibility, network externality, and influence sources) and actual service utilization. Service perceptions can be captured using a simple survey of users at the time they initially subscribe to the service, while service utilization can be obtained from internal usage data using data mining tools. Our study confirms the relevance of customer query and data mining efforts on the part of online service firms as useful means of identifying potential discontinuers before they discontinue. The link between lack of utilization and subsequent discontinuance will assume greater significance as more and more firms move from an hourly fee to a flat-rate pricing structure (which is expected to increase service utilization); our findings suggest that service firms should be vigilant in observing customer usage patterns as a forecast of subscribers' postadoption behavior.
Once identified, potential discontinuers can then be targeted with retention-based marketing programs in order to minimize their likelihood of discontinuance. Such programs might include communicating the value of the service to adopters (usefulness and compatibility), providing tools and assistance required to use the service effectively (utilization), and informing and providing access to complementary products (network externality). In addition, a referral forum to spread interpersonal influence may help in building a sustainable subscriber base.
Our study examined replacement and disenchantment as alternative reasons for discontinuance and linked them to earlier and later adopters, respectively. Given that later adopters typically form a large majority of the subscriber base, prevalence of disenchantment discontinuance among these adopters should be of concern to service firms. Customer support initiatives directed at building realistic expectations of the service and training novice users such that those expectations are achieved should be employed to counter the adverse effects of disenchantment discontinuance.
Replacement discontinuance cannot be prevented to some extent because new and better services will always emerge, and some subscribers will always be attracted to such services. However, replacement discontinuance is firm-specific and can be mitigated by upgrading service offerings on a continual basis (e.g., adding new discussion forums, providing customized local news) and informing subscribers of the new offerings. It is important to note that the impact of such upgrades will be relatively low because they will appeal to only a small group of technologically sophisticated earlier adopters.
Implications for Research
This study contributes to IT adoption and use research by bringing into light one of the neglected, albeit important, aspects of adoption behavior, namely postadoption (discontinuance versus continued adoption) behavior. Innovation decision is a five-stage process where individuals become aware of an innovation (knowledge), form a favorable or unfavorable attitude toward the innovation (persuasion), choose to accept or reject it (decision), put the innovation into use (implementation), and finally reinforce or reverse their earlier adoption decision (confirmation) (Rogers 1995) . Clearly, there are two decision points in this process: decision (which we called initial adoption) and confirmation (which we called post-adoption, i.e., discontinuance or continued adoption). While much of prior IT adoption research has focused solely on the former stage, this study extends that understanding to postadoption behaviors, thereby bringing to light a new and potentially valuable area of research. As noted earlier, discontinuance is a very relevant and timely research topic, especially in the context of today's rapidly expanding IT services industry.
The study also contributes to innovation diffusion research by empirically testing some of the less examined tenets of innovation diffusion theory (i.e., discontinuance) in the context of online services. Specifically, this study adds explanation to prediction by providing theoretical linkages between adopter types (earlier versus later adopters) and post-adopter types (discontinuers versus continuing adopters) and examining what motivates adopters to discontinue. Two forms of discontinuers (replacement versus disenchantment) are examined and linked to adopter types. In summary, this study establishes the potency of innovation diffusion theory as a means of understanding discontinuance behaviors.
Finally, though the current study was conducted within the context of online services, we believe that the results might be equally applicable to many other subscription-based IT services such as online publishing companies, web hosting firms, internet service providers, online brokerage houses, and even PC manufacturers that are currently moving to a leasing program that seem to mirror subscription-based services. While the difference in contexts, services offered, and revenue models across these firms will restrict the generalizability of the study's results, the value of our research is exemplified in popular and growing interest in such services (because of the ubiquity of the Internet) and limited empirical knowledge base regarding such services. Extending the generalizability of our results to the above contexts should provide a rich source of future research.
Limitations and Research Directions
This study examined a limited set of variables, suggested by the innovation diffusion literature, as potential predictors of post-adoption behavior. There can conceivably be additional predictors-most importantly price, competitive effects, and the introduction of the Internet-that might have had an influence on adoption and discontinuance behaviors as well as on the other variables studied in this paper. The effect of these variables, especially with regard to the service at hand, are now discussed along with other, more general limitations.
Pricing. Over the last 15 years, pricing dynamics have changed dramatically for the online service industry. Many service firms have moved from hourly pricing to tiered pricing to flat-rate pricing, and therefore pricing dynamics could present an alternative explanation for adoption and discontinuance behaviors (Gurbaxani and Mendelson 1990) . The service firm that provided us with the mailing list had one major price change in 1990 when they moved from an hourly rate to pricing plans (i.e., a monthly rate that includes a certain number of free hours and a nominal charge for any additional hours). While we were unable to completely isolate the effect of pricing, we found strong evidence that pre-1990 adopters switched services much less frequently (1.00 times per year of adoption) compared to post-1990 adopters (4.19 times per year of adoption). This statistic was significant at p Ͻ 0.01. Furthermore, we found the average duration of adoption for pre-1990 adopters to be 16.46 months, as opposed to 5.03 months for post-1990 adopters, another highly significant statistic (p Ͻ 0.01). Although these differences between pre-1990 and post-1990 adopters cannot be solely attributable to price, it is nevertheless important to note the price was the only objective aspect of the online service that changed in 1990. Hence it is likely that price had a significant effect on this relationship.
Conceptually this makes sense. The 1990 price change made the service more attractive to heavier users. Since pre-1990 adopters were more likely to have been heavier users of the service, it seems likely that the 1990 price change acted as a retention incentive that prevented these individuals from switching. Further, since later adopters were likely to have been lighter users of the service (as supported in the theory section of the paper), they may have found the post-1990 pricing plans less attractive, resulting in a shorter duration of adoption. Thus, the data seem to support the general contention that pricing may have played a significant role in the adoption and discontinuance behaviors of the respondents. This point is especially noteworthy because the service that was studied in this project had only one price change in the entire period of study, yet this price change might have had a significant impact on adoption and discontinuance rates. This effect is likely to be even more significant for some other online services that have more volatile pricing environments.
Competitive Effects. Another limitation of this paper is that it does not address competitive effects. Although the number of competitors has not appreciably changed in the past decade, the intensity of competition has become very much stronger in the 1990s. Some online services, especially America Online, have initiated aggressive promotional campaigns, including free startup software and extended free trial periods, designed to encourage trial and adoption. Further, some competitors have offered fixed-rate plans for unlimited use, an option very attractive to heavy users of online services. Given the intensity of competition and competitive promotions that exist in the industry, it is very likely that the individual decision to adopt or discontinue a particular online service depends to a large extent on the pricing and promotional packages being offered by competitors. A more attractive pricing plan offered by any one service may encourage subscribers of other services to switch. There is also the network externality effect. Nonmonetary costs of learning the service and exchanging information are lower for services that are very popular (e.g., America Online), which might prompt users of other services to discontinue their respective service in order to adopt the industry standard.
The Introduction of the Internet. In 1993 the internet became widely accessible, and many online services began offering Internet services soon after. The subscription rate of the online service that we use for this study continued to grow at an increasing rate after 1993. Because prices were constant during this time period, it is possible that the advent of the Internet may have been responsible, at least partially, for the continuing increase in subscription rates. However, it is more difficult to assess the impact of the Internet on discontinuance rate, which also continued to increase after 1993. Perhaps this increase in discontinuance rate was caused by the fact that, with the introduction of the Internet, people no longer needed online services as much (much of the same information was available on the Web) and thus began to discontinue their online service either because they had free access to the Internet (provided perhaps by their employers), or because many Internet-specific companies began offering access to the internet for a lower price.
Other Limitations. This study suffers from biases inherent in most survey-based research, but wherever possible, we have tried to account for those biases in our experimental design. For example, dissatisfied subscribers (hence discontinuers) are generally more likely to respond to a satisfaction survey than continuing adopters, resulting in a selection bias. We reduced that bias by mailing our questionnaire to an equal number (500 each) of randomly selected discontinuers and continuing adopters. Selection bias might also be introduced by the distribution of the subject sample over time, since there were very few earlier adopters and discontinuers during the initial years of the online service. To test for this bias, we compared response rates between pre-1990 and post-1990 subscribers and between discontinuers and continuing adopters. We found no significant differences between these response rates, indicating the lack of any systematic response bias associated with any particular group. However, our study did not address other problems of survey research. For instance, though we requested subjects' perceptions of independent variables at the time of their initial adoption decisions, these variables were indeed measured after adoption (which, in some cases, might have been several years after their initial adoption date). Subjects' responses may have been colored by their ability (or inability) to recall and distinguish between perceptions during and after their initial adoption decision. To eliminate this recall bias, future research may employ a longitudinal design, measuring subscriber perceptions during their initial adoption and recording their subsequent postadoption behavior on a real-time basis. Our study also employed subscription data for a single online service over a limited timeframe (1984 through 1995) . It may be argued that discontinuance patterns might be different for other firms and other time frames, and future research can attempt to generalize our findings to
